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Introduction
This report details timber harvest and describes the composition and operations of the primary forest products industry in Alaska during calendar year 2005. It presents an historical overview of the state's forest products industry and timber harvest, ownership and species composition of harvested timber, types of timber products harvested and processed, as well as movement of timber within Alaska and exports to the contiguous United States and other countries. Timber-processing and production capacities, utilization of mill residue, and forest products sales and employment are also discussed.
Timber used in the direct manufacture of products is the focus of this report.
Products directly manufactured from timber are referred to as "primary products" and include lumber, boards, timbers, house logs, log furniture, and tonewood (wood for musical instruments). Material chipped from timber, as well as the disposition of mill residue (i.e., bark, sawdust, slabs, edging, trim, chips, and planer shavings) generated in the production of primary products, are also included. Derivative, or "secondary" products (e.g., window frames, doors, and trusses) made from primary products are not included in this report.
Forest Industries Data Collection System
The primary source of data for this report is a statewide census of Alaska's primary forest products industry and companies that exported timber from Alaska during calendar year 2005. Firms were identified through Alaska's occupational license database, telephone directories, directories of the forest products industries (Paperloop 2003 , Random Lengths 2002 -2005 , and with the assistance of the Juneau Economic Development Council. Other private and public data sources were also used to supplement information not available from the mill census. System (FIDACS) to collect, compile, and make available state and county (or borough/census area) information on the operations of the forest products industry.
The FIDACS is based on a census of primary forest product manufacturers and log exporters located in the state of interest and in nearby states that receive timber from the state of interest. Through a written questionnaire or telephone interview, firms provide the following information for each of their facilities for a given calendar year:
• Plant location, production, capacity, and employment
• Log lengths and small-and large-end diameters accepted
• Volume of raw material received, by borough/census area and ownership
• Species of timber received and live/dead proportions • Finished product volumes, types, sales value, and market locations
• Utilization and marketing of manufacturing residue
The facility-level information is then compiled and summarized. Because this study is based on a census, rather than a statistical sample of firms, there is no statistical error associated with the estimates presented. Possibilities of reporting and measurement error exist, but are minimized by cross-checking data against other public and private information sources and through data checking for internal consistency. Summary data tables and drafts of the written report are reviewed by wood products researchers, state and federal agency personnel, and members of the state's forest products industry. Upon completion of the review process, the information is reported in a USDA Forest Service station publication.
This effort is the first application of FIDACS in Alaska. The BBER and the Forest Service research stations have been conducting mill censuses in the Rocky
Mountain and Pacific Coast States for 30 years (Brandt et al. 2006; Morgan et al. 2004a Morgan et al. , 2004b Morgan et al. , 2005 Morgan et al. , 2006 Spoelma et al. 2008) . Information collected through FIDACS is stored at the BBER in Missoula, Montana. Additional information is available by request; however, individual firm data are confidential and will not be released.
Historical Overview
Prior to the United States purchasing Alaska from Russia in 1867, a small timber industry supported local settlements. Timber use increased as utilization of mineral and fish resources expanded. During this time, timber was primarily used for pilings, packing cases, lumber, mine timbers, and railroad ties. President (Colt 1999 ) and large quantities of timber were needed to manufacture the traps and supply lumber for packing cases used by canneries. By 1912, Alaska canneries packed nearly 3 million cases of salmon requiring 21 million board feet (MMBF) of lumber, 8 MMBF of which came from the Tongass National Forest (Hoffmann 1913 Considerably smaller, the timber industry around the Chugach National Forest during early 1912 was still in its infancy. Only four mills were operating with an average daily output capacity of 5 MBF each, and had a combined annual output of only 650 MBF (Hoffman 1913) . Pilings, mine timbers, and railroad ties were the predominant products in this area with over 387,500 lineal feet harvested for pilings during fiscal year 1912 (Hoffman 1913) .
With the onset of World War I, timber harvest on the Tongass increased with wartime needs. Alaska forests contributed over 589 MBF of Sitka spruce (see "Scientific and Common Names of Species") logs to the war effort for aircraftquality spruce lumber (Williams 1999) . After World War I, construction started on Alaska's first pulp mill, which shipped its first load of high-quality wet bailed pulp to California in 1921 (Smith 1975) . Within 2 years, the mill had increased their daily capacity from 20 tons to 30 to 40 tons per day; high shipping costs could not be overcome, however, and the mill was closed 2 years later (Smith 1975 ).
The forest products industry continued to grow in Alaska as development and the population increased. World War II brought significant changes to Alaska. The military population increased from 750 in 1940 to a high of 152,000 in 1943, requiring lumber for construction (Naske 1995) . During this time, logging activity increased on the Chugach National Forest as over $1 billion was spent to improve the government-owned Alaska Railroad and construct roads, docks, wharves, and airfields (Geier 1998) . During the war, spruce was again needed for aircraft construction. In June of 1942, the Alaska Spruce Program was initiated on the Tongass National Forest with a goal of supplying 100 MMBF of spruce lumber per year.
This program ended as wooden airplanes were replaced by metal in 1944, after supplying 38.5 MMBF of aircraft quality spruce and an additional 45 MMBF of lower grade spruce and hemlock (Geier 1998) . After the war, foreign rebuilding efforts heightened timber demand and increased Alaskan harvests (Byers 1960 (Smith 1975) . Initially producing over 100,000 tons of pulp per year, the mill was expanded over the years nearly doubling its capacity to 190,000 tons (McDowell Group 1998 , Smith 1975 . Following the success of the first contract, three additional long-term agreements were requested for pulp mills in Sitka, Juneau, and Wrangell (Bruce 1960) . A 50-year contract was awarded to Pacific Northern Timber Company in Wrangell. Their intent was to build a sawmill first and a pulp mill by 1962 (Greeley 1954) . Although the sawmill was built in Wrangell, the pulp mill never materialized and the sawmill, with a modified contract, was eventually sold to the parent corporation of the Alaska Lumber and Pulp Company (Harris et al. 1974) . The Sitka dissolving pulp mill was the only successful venture out of the three additional pulp mill requests, and the third 50-year contract was awarded to the Alaska Lumber and Pulp Company (ALP), a Japanese investment group. By 1959, the ALP pulp mill was in operation producing 340 tons of bleached pulp per day (Smith 1975) . The mill produced an alpha pulp that was sold as market pulp to paper-processing firms or dissolving pulp to the textile and cellophane industries . By 1988, the two pulp mills in Alaska had a combined annual production of 391,000 tons of pulp, used an estimated 70 million cubic feet of wood, and were employing 880 workers (Durbak 1993) . Brooks and Haynes (1990) Sitka mill in September of 1993, citing "…adverse world market pulp conditions, increasing production costs, and a shortfall in the amount of timber available at an affordable price…" (Morse 1998) . Four years later, the Ketchikan Pulp and Paper
Company closed, reportedly after considering the financial impacts associated with updating the mill to meet pollution requirements and a failure to negotiate an extension to their original 50-year timber contract or revise contract terms (Southeast Timber Task Force 1997). Crone (2005) suggested that pulp mill closures in Alaska were due in part to the mills' inability to offset losses after legislation reduced indirect and direct subsidies, declining demand for dissolving pulp, and increased harvest costs.
Alaska Timberlands
Alaska has about 127 million acres of forest land, of which 12 million acres is timberland, which is defined as unreserved forest land productive enough to be able to produce 20 cubic feet of industrial-sized roundwood per acre per year. Currently, western hemlock accounts for 43 percent of cubic foot volume on timberland, followed by Sitka spruce (34 percent), Alaska yellow-cedar (7 percent), western redcedar (7 percent), and mountain hemlock (6 percent).
Alaska's Timber Harvest and Flow
Harvest Personal communication. Economist, USDA Forest Service, Region 10). Small differences may exist between the numbers reported here and those in other reports.
These differences are due primarily to different reporting units and conversion factors, rounding error, and scaling and timing discrepancies between sellers and buyers. Recent timber harvest levels in Alaska are on par with the mid 1950s but considerably below harvest levels seen from 1960 through 1999 ( fig. 2 ). Changes in harvest over the last 60 years have been driven by changes in output from two ownership categories: Native/private and national forests. Beginning in the 1950s, the annual volume of timber harvested in Alaska began to increase rapidly owing to increased harvest on national forests. This rapid increase in national forest harvest followed the passage of the TTA in 1947, designed to encourage development in the forest products industry by offering long-term timber contracts. In response, significant investments were made in pulping and sawmilling facilities, and the harvest from national forests-almost entirely the Tongass National Forest-increased from under 100 MMBF annually in the late 1940s to 591 MMBF in 1973 (Brackley et al. 2009 , Smith 1975 . Through 1973, national forests provided more than 90 percent of Alaska's timber harvest. 1 9 0 9 1 9 1 2 1 9 1 5 1 9 1 8 1 9 2 1 1 9 2 4 1 9 2 7 1 9 3 0 1 9 3 3 1 9 3 6 1 9 3 9 1 9 4 2 1 9 4 5 1 9 4 8 1 9 5 1 1 9 5 4 1 9 5 7 1 9 6 0 1 9 6 3 1 9 6 6 1 9 6 9 1 9 7 2 1 9 7 5 1 9 7 8 1 9 8 1 1 9 8 4 1 9 8 7 1 9 9 0 1 9 9 3 1 9 9 6 1 9 9 9 2 0 0 2 2 0 0 5
Harvest, by Ownership
Calendar year Timber harvested (MMBF)
National forests • Substantially lower timber inventories on some Native corporation lands.
• Shifting markets and market conditions-especially weakness in Japanese wood markets and increased competition from other producing regions.
• Relatively high operating costs in Alaska.
Harvest, by Species
Sitka spruce was the leading species harvested in Alaska during 2005, accounting for 47.3 percent of the total harvest (table 3) . Western hemlock accounted for 28.9 percent, and the cedars, western redcedar and Alaska yellow-cedar, were 5.8 and 4.1 percent, respectively. Other significant species, particularly in the interior, consisted of white spruce, and paper birch at 6.0 and 7.3 percent of the harvest, respectively.
Other species combined, including black cottonwood, quaking aspen, and black spruce, accounted for less than 1 percent of the 2005 Alaska timber harvest volume. 
Harvest, by Geographic Source
This report uses borough or census area boundaries to define five geographic regions in Alaska-Southeast, South-Central, Interior, Western, and Far North (table 4, 
Timber Flow
During 2005, as in previous years, Alaska was a net exporter of timber (table 6) western redcedar (4 percent), and Alaska yellow-cedar (2 percent). Saw logs accounted for the vast majority (94 percent) of timber received by Alaska timberprocessing facilities, followed by house logs (5 percent), and other products (1 percent). Pulp chips are not included in these calculations as they were chipped in the woods and not received by a processing facility. 
Alaska's Forest Products Industry
Primary timber processors in Alaska produced an array of products including dimension lumber, board and shop lumber, timbers, finished house logs, log homes, log furniture, pulp chips from roundwood, cedar products, tonewood, and novelty items such as bowls, spoons, and mugs. During 2005, production of lumber and other sawn products was approximately 55 MMBF lumber tally (table 10) , of which 89 percent was produced in southeast Alaska. Production of house logs totaled more than 805,000 lineal feet, and pulp chip production from harvested trees exceeded 79,000 bone-dry units (BDU; 1 BDU is the equivalent of 2,400 pounds of oven-dry wood). Eight other facilities were actively purchasing or using timber in 2005. a Other facilities include producers of pulp chips, cedar products, log furniture, tonewood, and novelty items.
Sawmill sector-
The 2005 
Alaska's Timber Harvest and Forest Products Industry, 2005
The Alaska dry kiln program was launched in 2001 to add value to Alaska's wood products industry and increase marketability. By 2005, the dry kiln capacity had doubled in Alaska to an estimated 220 MBF (Nicholls et al. 2006) . In 2004, only 12 percent (800 MBF) of the estimated 6 MMBF annual dry kiln capacity was used, as many of the dry kilns were in the initial stages of startup; however, weather-related factors, staffing problems, transportation uncertainties, and sawmill capacity may limit facilities realizing full dry kiln capacity (Nicholls et al. 2006 ).
Log home sector-
Twenty house log manufacturers were identified in the 2005 census; these include only those firms that process timber and manufacture house logs or log homes, not log home distributors. In Alaska, it is a fairly common practice for house log manufacturers to produce lumber as well as house logs; if a facility's raw log input was over 50 percent house logs, the mill was classified as a house log manufacturer. The majority of the house logs produced during 2005 were 6-and 8-inch double-round logs used in cabin kits. These logs were sawn on two sides, leaving a flat surface on the top and bottom. Facilities (including sawmills) that purchased house logs used approximately 2.2 MMBF Scribner of timber, produced slightly over 800,000 lineal feet of house logs, and generated about $4.2 million in log home product sales.
Other products sectorIn addition to a chip conversion operation, Alaska's other primary wood products industry consisted of manufacturers of tonewood (wood used for musical instruments), cedar products, furniture, and novelty items. Items such as tonewood or furniture could be produced by either primary or secondary processors, but in this report only primary processors, who reported using logs rather than lumber or pre-sawn material, are included. ( lumber and other sawn products with 91 percent of production capacity, followed by the Interior Resource Area and the South-Central and Western Resource Area, which had 5 and 4 percent, respectively (table 13) . The South-Central and Western
Resource Area was responsible for 44 percent of house log capacity, followed closely by the Interior Resource Area, which had 42 percent of the house log capacity. The Southeast Resource Area contained the remaining 14 percent of house log production capacity. Product recovery ratios were calculated for each facility using reported timber input and product output volumes. Timber-processing capacity was defined as the volume of timber reported in MBF Scribner that could be processed given sufficient supplies of raw materials and firm market demand for products, and was estimated for each facility by applying the product recovery ratios to production capacity A timber-processing capacity estimate similar to the one developed from the 2005 FIDACS census was developed from a sawmill survey in 1998 (Hill 2000) in which statewide practical capacity of active mills was estimated at 206 MMBF.
The Hill (2000) report also listed a design capacity of 241 MMBF. Design capacity estimates were also used in recent reports to quantify the capacity of Southeast Alaska mills for Tongass timber , Kilborn et al. 2004 
Forest Products Sales and Employment
Mills responding to the FIDACS survey summarized their calendar year 2005
shipments of finished wood products, providing information on volume, sales value, and geographic destination. Mills distributed their products either through their own distribution channels or through independent wholesalers and selling agents.
Because of subsequent transactions, the geographic destination reported here may not reflect the final delivery points of shipments. Alaska primary wood product sales value (either f.o.b. [free on board] at the producing mill or free alongside ship), including mill residues, totaled nearly $150 million during 2005 (table 17) . Nearly $13.6 million (9 percent) of sales were within Alaska, of which, 44 percent ($5.8 million) was lumber, boards, and timbers, 31 percent ($4.1 million) house logs, and the remaining 25 percent ($3.2 million) other products (including residue). Saw logs and pulpwood chipped from logs accounted for nearly 80 percent of Alaska's total primary wood product sales, of which approximately 9 percent went to the Lower 48 States with the remaining shipped overseas to Pacific Rim countries. Nearly 99 percent of the $4.2 million in log home sales were to purchasers in Alaska, and roughly 75 percent of the $4.3 million in other product sales were also in state. 5,000 1 9 6 9 1 9 7 1 1 9 7 3 1 9 7 5 1 9 7 7 1 9 7 9 1 9 8 1 1 9 8 3 1 9 8 5 1 9 8 7 1 9 8 9 1 9 9 1 1 9 9 3 1 9 9 5 1 9 9 7 1 9 9 9 2 0 0 1 2 0 0 3 2 0 0 5
Employment-
Calendar year
Number of workers
Forestry, logging, and wood products Pulp Total an 80-percent fall in Native/private harvest, total harvest had dropped by more than 80 percent. There was also a substantial loss in infrastructure with the closure of the two pulp mills in the 1990s, and forest industry employment fell to just 1,049 workers in 2005.
In addition to the steep employment declines, there was also a shift in the proportions of employment in various components of Alaska's products industry. Prior to mill closures in the 1990s, approximately one-half the employment was in the logging sector. Currently, with the export of approximately 80 percent of Alaska's timber harvest, over two-thirds of the workforce is in logging and forest management employment, and the remaining one-third is in wood products manufacturing. 
Scientific and Common Names of Species
